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AIISTI{A(71’

‘]’h S[l(ll)llry N(vllrillo ()!lst~lvitt()ry (SN()] will II:LW: t,]](- (:iLl)iLl}i~it~ of (hl(vt,ilig itll d,ivc

Hlm-im of Il(!lltril]os wil, tl (tl)(~rgi(~ gnwt(:r tllall 2,’2 McV I)y tll(: [1(’[ltr;ll-(:llrr(”llt (iisillt(:-
grati(m of (I(vlt(’rilllll. ‘1’11(’(-ollll);wisoll” ()[ this rhk witl~ tll(. rah! of illvmsu l)(”ti~ (Iccay

(.)f t,])(~ (l(~llt,f~rol) will yi(~l(l ;L ll(-ilrlv lllo(l(~l-ill(l(~l)(~ll(](:llt allsw(”r to (,]1(’(Ilwstit)ll of wlwt,lwr

dw.troll I)f’lltrillos frolll 1411(’sllll os(oillah! into lull or tilll Ilclltrilms. ‘l’]l(h si}{ll;~l of it llt’11~ .1

(“llrr(’1]( Illh’ril(”ti(ll] is [.11(’ ]i[)(’l”cll.ioll (\f ;1 frW II(!lltr(]l) ill t]l(! 11(’;kvy WidA’1 (1(’hx.hm, ;lll. i W(’

(Iis(llss il t(’(”ll[li,lll(’ (’llll)loyill~{ ‘)11(’ ~)rol)(wt.ioll,t”‘ I r(NIIit(*rs ((M r(i~ist(’rill~~ tl)(w’ ll(’llllrolls,
lmrti(lllnrly froll) I II(*Still)(ll)oillt of tll(~ iiltra IOW I);t(”kgn)ilil(ls II(YVI(Y1.



1 INTlt.O1)[J(:”l’1 0N”

‘1’lIf*Sudl)ury Ncutrilm ol)scrvatorv (SN(3) is a laboratory to stlldy tlItt properties (J[

ncutcinos and to resolve t,hc ‘solar nmltrino prol~hvnn [1,2]. ‘~llchcart,,f ttl,~(l[:tc,-tor

is 1000 tonlm of 9!1.9’2(% isotopica]ly I][lr(’ tl(*iiVy water (l)xO) ill a Sp(?Ciidlj’ mcavatcd

chamber 2100 III Imlow ground ill i,lw INC() (:rcigl)t,ml Iiickt!l Itlinc nmr Sutll)llry, (31]tiirio.

hltmrium ]I,M lllli(ltlc llllc](!arl )rollorti(~ ttlid, [nnkc it idt!al fOrth(!~i,U(lyof 11(’(l~,ril)()

int{!radions. ‘1’lmcw-r four lmillcilml mmlrs I)y wl]idl ncutrino scan illtcril(”t willl hravy

watm:

d + Ur --) l) + ]) .} (’- – 1.41 hlt*V ((:(! : !1750 yr- 1)

d + 1)= .-+ p + II + 1/= – 2.22 h4t~V (N(! : 50(10 yr- 1,

(1 +- Dr –+ II 1-II +- c+ --- ~.(l;l h4(~V ((!A :0 yr ‘)

f’- 4 I/r -) (’- + I/r (1’X :1100 yr-i)



for wllicll t]lt’ t,ll(llll)it] -11(’iltrol] cross s(x-t,ion is (IIIOrIIIOIIS, 5;)30 b. As heavy wal(’r k itII

l’x((’ll(tllt, IIlo(](’r:llor, it, is ])ossi})l(: to (Iistril)llt,(: (oilllt(.rs Sl)i~rS(’ly and still rt:aliz(: Iligh

(’;l]}~,llr(>(’fli(i(~:j(.i~.s.

‘1’1](~ ])litlll](~(l i~l.rilllg(*l])(*l]i for SN() is al)l)roxil]};~t,(’ly !)()() III of fi-f.111 (lialI~tittlr t(li~tllitr

{i(’hv”lors t)rp);illix(,(i {,Il{i-1,(> (I[lfi ill strings ii,l](’llo!’(’(i to 1,11(:i)ottolil” of tll(! acryiic v(’ss(’i oil

it S(lllill(’ 1 Ill Iillt i((’ 011 iLV(’l”il~(’, i f)% of tlI(I iigilt froll~ (’larfulkov ~~vcl~ts is ol)strll(”t{’f!

l~y tilt} fi{’t(’(’[ol” ;ll’1’il~, wlii(l] Solll(’W’il At (i(’~1’il(i(’S til(’ {v)(srgy rt:soillti(}ll all{i i[l(’r(’ils(’s tllf ’

(ill’(’siloI,(i.

2.1 ‘i’1111:SI(:N AI,
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Position iIlh-mnaLioll is rqllircd ill order to rcccmstruct thcradial dist.ribulion ofcvcnts

from NC intmactiom and fronl the acrylic-vessel background, as WCII its to establish

connections bctwccn &-el)kov cvcllts and related neutrons (e.g., in the dckction of Fe

intcractiolls)t

10 rcducc lhr alnoullt of nmtcrial in the heavy water, to minimi’z-c irltcr[crcncc with

C!crcnkov light, ant I to nlillimizc tllc number of c.ablcs running through the lwck of the

VCSSCI,a single-cnd(!(l rcadollt is highly desirable. A group at Nagoya University [6] has

dcvck-)pccl an ilqq~lliolls sollltioll which is essentially charge division, but ill which the

cllargc dcliw!nvl to [)1)(~(11)(1(tllc rcllmtc ml(l) is stored in a capacitor to kwk back into the

Iim’ with ii long ti!]lt~ (“ollStilllt. Positkll ii][ormation is derived from tllc ratio 0[ rhargcs

ill tllr’ fast illl(l slow rollllmllcllts. and (’il.11 Lt! cxtractcd from the digitized ]NIISCprofiles.

III tests rarritxl {JIIt ilt I,AN1, (III tl~is I]lctllod a positiml rcsolutioli of 1.(3% FW1[M

WiN oblailw(l. (’1’11(’l}osilil~ll-r(’s{)llltioll” rwplirvnwnts arc 1110(1(?s1, sillcc tllv Inean distmlcc

to c{q)turu is 1 Ill Clll. ) IJosit,ioll r(!il(lollt I)y this tt:chniqur Cilll br con~l)in(xl with fast

lll(’iLSll r(mlll(!llt ~)rllIt* t.~lrr(’llt,-l)lllst! Sllill)(! I)y il(l(lillg ;1 rmistanm ill wvi(’s with tlli’ t(*rmilla-

tion CilpilCitor. ‘1’llis (’lr(’rlivcly I{vlgtll(u]s tll(’ dctrctxw clm:trica]ly itli(l idl(~ws l)llls(’-sllapc

illforlllidioll to I)(’ il[’rivtvl for tlli’ (vltirt’ il(”ti V(’ It’llgtll of tll[! (hwicc.

3 IIA(:I(( ;l{()(INI)S

~ S’I’A’I’IS’I’I(:AI, (’ONSII) I; I{ A’I’IONS”



Then the fractional precision in the ratio is:

With the salt tcchniquc, stat. isti~s for CC alone arc accumulat.ccl only to the md of intervai

t,:
1

u:
= m“

l’hcrcaftcr, statistics accumulate ill the sum N + C = T:

TIN? ratio (N -1-(~)/(J [Illlst IN- d~~trrlllilwd apl)roxilllatc]y twicv as accurately to it~lli(~v(~ a

(Icsircd prcc.isioli ill tllc rdio N/(~, its illllstrilt(xl ii] ‘1’al~lt? 1. For tllmc Cal(’llliltiO1ls, 11

= I)( 1176 + Zf)cl[salt] or 14(.)[)11(*]) illl(l CB == (1 (OH rcprwwnts additional, I]ol)-stittistirid

sourc.cs of error; q is tlli! lwutlon (Ictcclion c[licit!ncy).

Talk 1: Fractional l~rccisioils Nccdcd ill SN() for a 5-o dcmonstratim tlliit, wlwn the

SSM fllix is I)rc:;cllt, I /:1 is I/r, ilil(l2/3 V,, or Vr.
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P’igurf? 2: Statistical prm.isions ill <:xpf’rilll f,s St,iirt,i]lg witti (i lIIOllthS Ofl)ll~(!D~O fOllOW’C’tl

I)y illstal!i~tioll of (~itl]cr salt (1(’ft) or ‘{11(’ (.ollllt(’rs.

I]wkgro[lll(l is j all({ tll(? rilt, io of t]l(’ iill)llil rat(’ (aft(”r (’11(’rgy cuts) to t]]{? total Ilcutron

liit(’ (ill(”ll.dillg ])lloto(lisiiltc~ gr:tti(lil” 11(’~ltr(,lls) is (k, tl)(vl it IImy bc shown that

\VlI(SIT Aj is t]l(~ ullccrta.i]]t,y ill j. ‘1’11(:Villll(’ of J is of or(l(>r ().5. ‘1’t](’ C’ffvcts of all)}la

l)iL(’li~l’olll l({S ilr(, Illil;or iiS long i~~ (Y < 1.

,5 (! ON(:I, (lS1ON”

‘1’11(~ Vil~tl(l of il Ill(”;l:;llr(’111(’l}t, of t,l](’ Ilollt,rill ((lrr(’]ltl illt,(’liu’tioll rilt(: of S()]ilr l](wtril~os iIl

(Iist, illgllisllillg i~, tro])llySiCitl illl(l I)ill’ti(’1(’ ])11.ysi(”s solll(iolls” to tll(’ Solilr il(~lltlillo l)rol)l(’1]1

(’;l.lll){)t !)(. (!v(l!’st ;1[.(.’(!. .AI!;Ilysis ;IIIfl lt)(’;l.sllr(’l]lf’llf,s 01 llf ’lit. ro]~-{l(’1,{~(’t,i oil” (.fliciml(’i{.s ;III(I

I); I(I(KIOIIII (IS il](li(iit,(~ t,ll;lt, SN() will 1)(’ (;I1);II)!(’ of (If’{,txti!lg t,ll{” l](~lltliil (llr[(’llt ]) I()((sss

\vitl) poo{]” (Slli(i(.11(.y ;III(I IOIV l);L(l(/~,I[)lIII(ls. ‘1’\vo (Illit(, (Iill(’r(’l}t, ;kl)])ro;l(”ll(,s, (liss(~l~’(’(1 s;ilt,

illl(l “11(’ ])l”ol) ol”[,iollill (’ollllt(’l’S, will l~t’ Ils(vl :1s il t’11(’(”ii(111syst,t’lluitit (’fltv’t,s. ‘! ’11(’ Iiltt( ’1”

;II)III();I(lI ]I; is t[l(, (I(tslrill)l(, 1(’iii,tlr(’ t,ll; it, N(: illt(irii( iioi]s will l){, (list,ill~llisll;ll)l(, (h~r(’llt, l~y

t’1’(,lit. I’10111 (JtlI(~I t,yl)(’s of ill{.(’t:i(lli(~il.

Ih?f’(?r(’ll(g(?s

[1] (;, Aiil,ls]],;i (t ii!., I’11.ys. 1,(’tt. I{iwl, :{;!1, 1!1s7.

[:!] 1!,( !. I{,)l)(wt,so,,, (1,(%( l’,,) (,({lil,,:s,

[1/ IN. I!ill\,i\ll iiii{l hl.11, l)il~:+(,llj,,.;tl,lt, l{t~, hlo(l. l’lly!i. (}4. HH5 (1!)!)>!).
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